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. In accordance with the procedures described in the M~or~d~ of U~~e~t~~g (MOU) 
between the Food Safety and Inspection Service (PSIS) and the Food and Drug Administration 
(FDA), we have reviewed GRAS Notice No. GRN 050143, submitted by Precept Foods, LLC, 
for the use of “Carbon monoxide ” as a~ component of a modified atmosphere packaging (MAP) 
system for packagjng case-ready fresh cuts of beef and pork .as well as ground beef and ground 
pork. The carbon monoxide will be used at the targeted concentr&ion of5.4 percent of the 
modified atmosphere. 

In the previous carbon monoxide MAP systems evaluated by FSIS and PDA., the carbon 
monoxide modified atmosphere was either introduced into an outerbag containing meat 
packaged into conventional retail display packages or directly into the package containing the 
meat where the container had a film layer that needed to be removed prior to retail sale, thus 
allowing exposure of the meat to the atmosphere before tht: consumer received the product. 
In both types of systems the meat is removed from the carbon monoxide modified atmosphere 
when presented for retail sale and allowed to equilibrate with the atmosphere outside the 
package. As a result, the heme pigment of the meat will change *over time as though it had not 
been exposed to carbon monoxide. In the Precept Foods system, carbon monoxide 
(0.4 percent) mixed with nitrog6n (O-80 percent) and carbon dioxide (20-150 percent) is 
introduced directly into the retail display packages containing the meat + The carbon monoxide 
modified atmosphere remains in contact with the meat until opened by the consumer at home. 

Under the tenets of the Federal Meat Inspection Act (I%&%), FSIS is responsible for determining 
the efficacy and suitability of food ingredients and additives in meat products as well as 
prescribing safe conditionsof use. Suitability relates to the effe&veness of the additive in 
performing the intended purpose of use ,snd the assurance that the conditions of use will not 
result in an adulterated product or one that misleads consumers. 

Historically, when considering the use of a food ingredient or additive in a meat product FSIS 
has treated each livestock species separately. From FSIS’s perspective, data must normally be 
generated for each species of livestock to which an application.of an ingredient is desired. 
The effect generated by the use of carbon monoxide in the modified atmosphere system is due to 
the reaction of carbon monoxide with the heme pigment in the mus&e myoglobin to form 
carboxymyoglobin In this situation,, we would expect the effect to be the same regardless of the 
species of livestock. Consequently; PSIS feels that, in this case, the data submitted by Precept 
Foods using ground and whole muscle cuts of beef can be extended to all species of livestock. 
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In evaluating I&e initial petition, submit&d by Pactiv C~~omtio~ for the use of a carbon 
monoxide MAP system with &esh meat, both FSIS, and ~A~~~ssed concern that the use of 
carbon monoxide with f&h meatmay cause the meat to retain&s fresh color longer than meat 
not so treated, thereby misleading the ~~~~ and increasing the potential for masking 
spoilage. Pactiv conducted tests on bmf cuts and ground b~‘~g their ‘“ActiveTech 2001” 
modified atmosphere system; to spe&ically address these concerns. E~p~ments were 
conducted to determine color stability during display and th@ ,rela~o~~p between color 
deterioration and microbial popti.ation (i.e., was color life exter$ed beyond the microbial 
soundness of the product]. Data showed that retail pa&ages of meat would deteriorate in color 
beginning ah-nost immediately after removal of the modified atmosphere. .The color of the 
products from the modified atmosphere system declined siqilar to b.aselirre products exposed to 
oxygen, allowing for a retail display life- of 3 to 4 days. F the product was 
stored under the modified atmtisphere the faster the d~t~~o~atio~ when that amosphere was 
removed. Also, product in packages expesed to mild t~pe~~e ,&use exhibited faster 
discoloration than product in packages not exposed to t~~~~, abuse, when the modified 
atmosphere was removed. The carbon m&oxide in the “A~t~~eT~~ 2001”” MAP system did not 
result in color life extension once the packages were displayed for r&ail ‘sale and microbial loads 
did not reach unsafe levels while the colog of the meat was still acceptable to. consumers. 
Therefore, the concern we origin&y expressed for the Pactiv not~~~atio~ is not presented here. 

Precept Foods has submitted +@a shov&g that their carbon monoxide M&P system did not 
inhibit the growth of spoilage organisms However, the da&also show that the carbou monoxide 
modified atmosphere minimizes the de~~~~o~ of product’color that-can occur prior to 
microbial spoilage. Thus, product that may have microbial lev~~,s~oient to cause spoilage 
may appear to be acceptable to$he consumer. Therefore, as an added saf&y measure, Precept 
Foods has proposed the use of an open date code, applied at. Ahe time &x&aging in the Federal 
establishment, which would inform consumers when a product sh~uki be uxxf by or. frozen, 
Precept Foods asserts that this validated ‘$I& or tieeze by date? will help avoid a health or safety 
issue since meat in theMAS system held under refrigeration beyond the specified “use or freeze 
by date” will exhibit noticeable si 0-f spoilage, i.e., an o~j~~o~ble odor and bulging of the 
retail package. The open date code would not exceed 35 days for muscle outs and 28 days for 
ground meat. Apparently, ~these open d&e codes were relished based upor~ tests showing that 
there were no signs of spoilage in boneless beef strip steaks +d top round steaks packaged in 
barrier plastic trays and stored under this modified atmosphere for 42 days at 38-40°F. 
We would like to point out. that the steaks used for, these tes@ were injected with a solution that 
contained potassium lactate and sodium diacetate. Potassium ~~tate,~d’s~~ diacetate are 
regulated by FSIS (viz. 9 CFK.424.2 1 (c)):as a&microbial agents to inhibit microbial growth in 
meat and poultry products. Thus, the results obtained using stez$s injected with a solution 
containing antimicrobial agents would not %e indicative of the ~o~~~~~p~~~ associated with 
whole muscle cuts of meat not contain&g any added substances. F~~~~~ no samples were 
tested to establish a spoilage patter&~ iground meat prod~ts sto@ under this modified 
atmosphere. 

In regard to the discussion above about tl~&f&$s of Precept or microbial spoilage, FSIS 
regulations (viz. 9 CFR, 424.23(a)) protein the use of any s&st&oe in, or on meat if it conceals 
damage or makes the product a@ear to be.better or of greater value than it is, The Precept Foods 
MAP system stabilizes the color of the meat and, therefore,,by ~t~~~o~e of the sensory 
properties (i.e., appearance) used in assess&g the quality of a me& product has the potential to 



Dr. Lane Highbarger 
Page 3 

mislead consumers into believing t&&the product they are p~ch~~~ is &esher than it actually 
is. The true quality of the meat p~~~~~ would not be readily apparent .umil the consumer 
opened the paokage at home and detected an objectionsble odor, ,Althou@i Precept Foods stated 
in their July 2,2003, subtission to FQS that product te nee+ to be done to prove that off 
odors will exist when produot is unsafe,we were unableto locate any such test results in that 
submission. Finally, FSIS has never regulated nor consider@ ‘kse~.or kaeze by dates’* as being 
sufficient for food safety 

In summary, it is ouropinion that the useof the Precept Foods MAP system described in GRAS 
Notice No. GRN 000143 for use with c;aa+ready fkesh Ws c&m u&meat could 
potentially mislead consumers into beGving,th6y are p that is tiesher or of 
greater value than it actually is and may increase the potential 

If you need any additional information regarding this response, do not hesitate to contact 
Mr. Bill Jones, Chemist, or myself at Area Code (202) X8-0279. 

Sincerely, 

Robert C. Post, Ph.D., Director 
Labeling and Consumer Pro&&ion Staff 


